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Clanlkatcur J'cau monagcrc ci>mpronar.i un 
rcsomiir d'cnircpiKagc el un reservoir dc ciivcc 
comportani unc paroi tnlcricurc annulairc. I.'cju hrutc 
est pressuriscc el injeetee dans le resen oir ue cu\ ee avec 
line qunniite d'un agcnl ehimique de flcKrulaiinn de fa^on 
a taire (uurbillonner I'eaa hojie et I'apent ehimique sur la 
partH inlerieurc arjiiitaire du reservoir, molangeani ainsi 
I cau et 1 agent ehimique x:nsuile, on laisse le melange 
repiiser, separani ainsi I'eau decanlee c( ie Ikv I/eau 
deeantee est dirigee vers le reservoir d erlreposage 
iust|u a son utilisation! Le reservoir de euvee est cnsuite 
nnee pt>ur faire evacuer le tloc e( pour preparer le 
reservoir de euvee pnur le prtKhatn cve!e de 
elarilleaiit»n 



(57) A Jomestie v.ater elan Tier eumpnsmg a storage tank 
and a hateh lank having an annular inner u:)i| is 
de.serihed Raw uaier is pressun/ed and mieeted \\\u^ \\w 
hatch lank along u iih a quantity of a lltveulenl ^ hcinieal 
sueh that (he reu wRter and the Hoeeulent ehemieal su irl 
around the inner annular wall of the tank, iheref \ iniMiig 
the raw water and the Ilceeulent chemical The mixture 
is ihen allowed to stand, iherebv separating nitt> c!an!';cvl 
water and Hoc I he clanl'icd water is draun ..If lo liic 
storage tank and stored until needed The hatch t;.;ik is 
then Hushed ti: reniave :he lltve and lu prepare 'he !>;iicli 
lank lor ihe next clarit'icaluin evcle 
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ABSTRACT: 

A domestic water clarlfier comprising a storage tank and a batch tank 
having an annular lr>ner wall is viescrlbed. Raw water Is pressurized and injected 
Into the batch tank along with a quanticy of a flouculent chemical such that the 

5 raw water and the tlocculent chemical swirl around the inner annular wall of 
the tank, thereby mixing the raw water and the fiocculent chemical. The 
mixture is then allowed to stand, thereby separating Into clarified water and 
floe. The clarified water Is drawn off to the storage tank ^.^r^ stored until 
needed. The batch tank is then flushed :o remove the floe and to prepare the 

10 batch tank for the next clarification cycle. 
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DOMESTIC WATER CLARIFIER 

The present invention relates to a water clarifier. More spcclflcalJy, the 
present Invention relates to a water clarlfler for domestic use- 



OF T HE I NVENIlgN: 
Surface water generally contains high levels of dissolved organic carbons 
which are absorbed into the water while the water runs over fields and forests. 
In some areas, large water treatment plants are used to remove dissolved 
organic carbons from the contaminated water. However, these treetment plants 
cost millions of dollars to build and trained ■ ichnlcians are needed to run the 
plants. Thus, building treatment plants is clenrfy Impractical for small 
communities or individual farms which may nonethflles-s rely on surface water 
for a large poaion of their water supply. 

Of tha domestic surface water treatment systems available, most use 
mechanical filters or membranes to remove the dissolved organic carbons. An 
nnvlovs problem is that a filter or membrane wili plug over time and become 
useless. Some systems attempt to overcome this problem by using raw 
untreated water to backflush the system, essentially "cleaning" the filter with 
raw water. Other systems use high doses of chlorine to oxidize the organic 
carbons in the water. However, there are considerable heaith risks involved as 
chlorlnation of organic carbons may lead to the formation of trihalimethanes. 
which are carcinogenic agents. Clearly, a domestic water clarifier is needed 
that is safe, effective and easy to use. 
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According to a first aspect of the Invention, there is provided 8 method 
of clarifying water from a rew water source, said method comprising: 

a) providing a flocculent chemical source; 

b) providing a batch tank comprising an annular Inner wall; 

5 c) injecting the raw water and the flocculent chemical under 

pressure into the batch tank; 

d) causing the raw water and the flocculent chemical to swirl 
around the annular Inner wall of the batch tank, thereby mixing the raw water 

and the flocculent chemical; 
jQ e) aliowirig the raw water and flocculent chemical to come to rest, 

allowing floe to separate from clarified wator, thereby producing clarified water 
and floe; 

f) drawing the clarified water out of the batch tank; 

g) delivering the clarified water into a holding tank; and 
15 h) repeating steps c) to g). 

In this manner, the organic cerboos are removed from the raw water and 
the resulting clarified water Is stored for later use. 

The clarified v^ter may be filtered and/or chlorinated. The fiKering 
removes any residual organic carbons from the clarified water and the 
?.0 chlorlnation sterilizes the clarified water. 

The batch tank may be flushed periodically to remove the floe 

The level of clarified water in the holding tank may be monitored and 
steps g) and h) are performed In response to the level of clarified water In the 
holding tank dropping below a given level. 
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According to a second aspect of the invention, there is provided a 

system for clarifying water from a rav^ water source comprising: 

a flocculent chemical source; 

a batch tank comprising an annular inner wall; 

5 pump means for pressurliing raw water frorr; the raw water 

source; 

injector means for injecting the pressurized raw water from the 
pump means and flocculent chemical from i;ie flocculent chemical source into 
the batch tank, said injector means being oriented with respect to the annular 
10 Inner wall surh that the raw water and the flocculent chemical swirl around the 
annular Inner wall of the batch tank, thereby mixing the raw water and tlie 
flocculent chemical and producing clarified water and floe; 

an outlet for removing the clarified water from the batch tank; 

a holding tank connected to the outlet for storing the clarified 

15 water; and 

control means for controlling operation of the pump means, the 
in)ector means and the outlet. 

The system may include filtering means for receiving the clarified water 
from the holding tank and filtering the clarified water. The filtering means may 
20 comprise a carbon/sand filter. 

The system may Include chlorinating means for chlorinating the clarified 
water. The chtorineting means may comprise a chlorine puck within the holding 
tank or a chlorine pump for receiving the clarified water from the holding tank 
ar>d chlorinating the water. 
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The system may include means for flushing the batch tank to remove the 
floe. Preferably, the batch tank Includes a base and the means for flushing the 
batch tank comprises a pump arranged to dravv' the floe from the base of the 
batch tank, 

S The system may Include sensor means for monitoring the level of 

clarified water In the holding tank. 

Preferably, the control moans is responsive to the sensor means to a) 
draw clarified water from the batch tank; end b} repeat the batch process in 
response the level of the clarified water in the holding tank dropping below a 
10 given level. 

Thus, the above-described water trostmerit system is easy to use, 
compact, affordable and does not require highly trained technical people to 
operate it. 

15 BRIEF DESCRIPTION OF THE FIGURES : 

Figure 1 is a schematic diagrum of the water clarifying system. 
Figure 2 is a cross-sectional vSlde view of the batch tank. 
Figure 3 Is a top view of tht batch tank. 

Referring to the drawings, a water clarifying system 1 for purifying raw 
water from a raw water source com.prises a batch tank 10, a storage tank M, 
control means 14 and filters 16. 

The batch tank 10 comprises a housing 18 comprising a base 20, a top 
25 22 and an inner annular wall 24. The housing 18 includds a pump 26, a 
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chemical feeder 28. a drain outlet 30, a clarified water outlet 32, a batch 
sensor 34 and injector nr»eans 36, The pump 26 Is arranged to be connected to 
the raw water source for pressurizing the raw water as described below. The 
chennlcal feeder 28 provides a predeTernnined quantity of flocculent chemical to 
5 the injector means 36 for injection into the batch tank 10 as describod below. 
In this embodiment, the flocculent chemical Is alum, although, alternatively, 
other flocculent chemicals, such as, for example, ferric chloride, may be used. 
The drain outlet 30 is situated at the base 20 of the housing 18 for removing 
sludge and floe from the batch tank 10 as described below. The clarified water 
10 outlet 32 is arranged to be above the base 20 of the housing 18 for removing 
clarified water from the batch tank 10. The batch sensor 34 Is arranged to be 
proximal to the top 22 of the housing 18 for monitoring the water level In . the 
batch tank. Specifically, the batch sensor 34 monitors the water level at a high 
level wherein the batch tank 10 is full for stopping injection of the raw water 
and the flocculent chemical and a low level immediately above the clarified 
water outlet 32 for stopping transfer of the clarified water from the batch tank 
10 to the storage tank 12 as described below. The Injector means 36 is 
arranged to inject the pressurized raw water and the flocculent chemical into 
the batch tank 10 such that the raw water and the flocculent chemical are 
20 mixed together as described below. In this embodiment, the Injector means 38 
comprises an injector 38 arranged relative to the batch tank 10 such that the 
raw water and the flocculent chemical swirl around the Inner annular wall 24 of 
the batch tank 10, thereby mixing the flocculent chemical and the raw water as 
described below. Specifically, in this embcdiment. the injoctor 38 is arranged to 
25 be at a ^5° angle. 



15 
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The storaga tank 12 comprises an inlet 40, an outlet 42 and a storage 
sensor 44. The inlet 40 is arranged to accept clarified water from the batch 
tank 10. The outlet 42 is arranged to remove clarified water from the storage 
tank 12 to the filters 16 as described below. The storage sensor 44 Is arranged 
5 to measure the clarified water level within the storage tank 12 and is 
connected to the control means 14. Specif icelly, the storage sensor 12 is 
arranged to notify the control means 14 when the level of clarified water In the 
storage tank 12 is below a given point. In this embodiment, that point is 
approximately equal to the quantity of clarified water held in the batch tank 10. 
10 That is, the storage sensor 44 is arranged to notify the control means 14 when 
the contents of the batch tank 10 may be emptied into the storage tank 12 as 
described below. 

The control nr^ans 14 is linked to the batch sensor 34 and the injector 
means 36 such that the raw water and the flocculent chemical are Injected into 

15 the batch tank 10 until the batch tank 10 is full as described below. The 
control means 14 is linked to the drain outlet 30 for fturhing out the batch tank 
10< thereby rerTK)ving fk)c and sludge left behind after the clarification process 
from the batch tank 10. The control means 14 Is linked to the clarified water 
outlet 32 arKi the storage sensor 44 for drawing clarified water from the batch 

20 tank 10 to the storage tank 12, The control means 14 is linked to the chemical 
feeder 28 ^uch that the amount of flocculent chemical Injected into the batch 
tank 10 may be regulated from the control means 14. 

The filters 16 comprise a carbon and sand filter 46 and chlorlnation 
means 48, the details of which ere not shown as these will be well-known. The 

25 carbon and sand filter 46 removes reskjual organic carbons from the clarified 
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water. In alternative arrangements, a membrane filter may be used to remove 
organic carbons either in place of or in odditicn to the carbon and sand filter 
46. The chlorination means 48 sterilizes the clarified water. In this embodiment, 
the chlorination means 48 comprises a chlorine Injector 50 for adding chlorine 
to the clarified water as described below. Alternatively, the chlorination means 
48 may comprise a chlorine pucic in the storage tank for chlorinating the 
clarified water. 

The water clarifying system 1 Is assembled as follows. The raw water 
source is attached to the pump 26 for pressurizing the raw water. The pump 
26 is connected to the Injector means 36 by pipe means 54 for injecting the' 
pressurized raw water into the batch tank 10 as described below. The dra.n' 
outlet 30 is connected to a sewer line or the like for disposing of sludge and 
floe as described beiow. The clarified water outlet 32 on the batch tank 10 is 
attached to the inlet 40 on the storage tank 12 by pipe means 56 for rernoving' 
clarified water from the batch tank 10 to the storage tank 12 for storage" 
therein. The outlet 42 from the storage tank 12 is attached via pump meai.s 52"' 
to the carbon and sand filter 46 for removing residual organic carbons from the 
clarified water. The carbon and sand filter 46 Is connected to the chlorine 
injector 50 for sterilizing the filtered clarified water. The chlorine injector 50 Is 
20 connected to the domestic water line to supply clarified water for domestic 
use. In addition, the water clarifying system 1 may be arranged such that 
filtered, chlorinated clarified water is used as backwash to clean the carbon and 
sand filter 46. Thus, the water clarifying system 1 is arranged so that the raw 
water is clarified In the batch tank 10 and stored In the storage tank 12. As the 
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clarlfied water is needed, it is drawn from the storage lank 12 and filtered and 

chlorinated as described below. 

In operation, the raw water from the raw water source passes through 
the pump 26, thereby pressurizing the raw water. The pressurized raw water 

5 flows via the injector means 36 into the batch tank 10 while a predetermined 
quantity of the flocculent chemical from the chemical feeder 28 is Injected via 
the injector means 36. Of note Is that the injector means 36 is situated within 
the housing 18 of the batch tank 10 such that the force of the pressurized raw 
water entoring the batch tank 10 causes the pressurized raw water and the 

10 flocculent chemical to swirl around the Inner annular wall 24 of the batch tank 
10, thereby mixing the pressurized raw water and the flocculent chemical. 
Specifically, the angle of the injector 38 of the injector means 36 relative to the 
inner annular wall 24 of the batch tank 10 causes the pressurized raw water 
and the flocculent chemical to undergo a a rapid clockwise spinning mixing 

) 5 cycle. This spinning mixing cycle is promoted by the shape of the annular inner 
wall 24. Once the batch sensor 34 signals that the batch tank 10 is full, the 
control means 14 stops Injection of the pressurized raw water by the injector 
means 38. In the absence of pressurized raw water, the spinning mixing cycle 
begins to lose velocity, thereby creating ideai coagulating conditions. The 

20 flocculent chemical prcnrictes formation of aggregated particles or floe which 
settle out of solution as the spinning mixing cycle loses velocity. Specifically, 
the heavy floe sinks to the base 20 of the batch tank 10 while the light floe 
floats to the top 22 of the batch tank 10. The raw water and the flocculent 
chemical are allowed to settle for approximately four hours, thereby forming 

25 floe and clarified water. 
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Following the settling period, th pH of the clarified wafer is measured, it 
is of note that a pH of 6 or slight* above Is recommended and that the pH of 
the clarified water may be lowered by the addition of more fiocculent chemical. 
If the pH Is not In the desired range, the control means 14 is used to open the 
drain outlet 30 and the injector means 36 so that the batch tank 10 is flushed 
out. The control means 14 is then used to adjust the chemical feeder 28 so 
that the amount of fiocculent chemical to be edded is either increased or 
decreased as appropriate. The batch tenk 10 is then refilled with pressurized 
raw water and the clarification process is repeated. 

Once 3 batch of the clarified water with a pH In the acceptable range is? 
prepared, the clarified water is transferred from the batch tank 10 to the 
storage tank 12. Specifically, the clc-fied water is drawn from the batch tank 
10 out the clarified water outlet 32 and transferred via the Inlet 40 to the 
storage tank 12. It is of not© that the clarified water outlet 32 is situated above 
15 the base 20 of the batch tank 10 so that the settled floe is not withdrawn from" 
the batch tank 10. Furthermore, the low level of the batch sensor 34 is^ 
arranged such that the batch sensor 34 notifies the control means 14 when 
transfer of the clarified water from the batch tank 10 to the storage tank 12 is 
complete. Once the clarified water has been transferred, the control means 14 
opens the drain outlet 30 and the injector nr>eans 36 such that pressurized raw 
water flushes the batch tank, thereby draining the floe and sediment remaining 
from the clarification process through the drain outlet 30 and into the sewer 
line, in this manner, the batch tank is prepared for the next clarification cycle. 
The clarification process is repeated jhtil both the storage tank 12 and the 
25 batch tank 10 are full. 
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As needed, clarified water is drawn out of the storage tank 1 2 via the 
outlet 42 and passed through the carbon and sand filter 46. This filtering step 
removes any residual organic carbons from the clarified water. Following 
filtering, the clarified water is chlorinated by the chiorine injector 50 and passed 
5 on to the domestic water supply. 

It IS of note that the storage sensor 44 measures the level of clarified 
water In the storage tank 12 and sends a signal to the control nrvjans 14 to 
open the clarified water outlet 32 so that clarified water is transferred from the 
batch tank 10 to the storage tank 12. In this embodiment, the storage sensor 
10 44 is arranged to notify the control means 14 when the level of clarified water 
in the storage tank 12 is such that the contents of the batch tank 10 may be 
drained inio the storage tank 12. 

in this embodiment, the batch tank 10 is arranged to hold 100 gallons 
and the storage tank 12 is arranged to hold 300 gallons. Thus, 400 gallons of 
15 clarified water are available at a given time and additional 100 gsllon batches of 
clarified water may be made every 4 hours. In other embodiments, the sizes of 
the storage tank 12 and the batch tank 10 may be varied as desired. 

In an alternative arrangement, the inlectof means 36 may comprise one 
or more injectors arranged tangentally of the inner annular wall 24. 
20 Since various modifications can be made In my Invention as herein above 

described, and many apparently widely different embodimsnts of ?ame made 
within the spirit and scope of tne claims without departing from such spirit and 
scope, it is intended that all matter contained In the accompanying specification 
shall be interpreted as illustrative only and not In a limiting sense. 

25 
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1 . A method of clarifying water co.nprising: 

al providing a flocculent chemicaJ source; 

bl providing a bstch tank comprising an annular Inner wall; 

c) injecting the raw water and the Jiocculent chemical under 
pressure Into the batch tank; 

d) causing the raw water and the flocculent chemical to swirl 

around the annular Inner wal! ' the hntrh tani- tK»..»k.. _■ • 

v»oi. . me DBtcn tanK, thereby mixing the raw water 

and the flocculent chemical; 

e) allowing the raw water and flocculent chemical to come to rest, 
allowing the floe to separate from clarified water, thereby producing clarified 
water and flee; 

f) drawing the clarified water out of the batch tank; 

g) delivering the clarified water into a holding tank; and ^ --^ 

h) repeating steps c) to g). ^ -ijj 
2. The method according to Claim 1 including filtering the clarified water? 

The method according ,o Claim 1 including chlorinating the clarified 



3. 

water. 

4. The method according to Claim 1 including flushing the batch tank 
20 periodically to remove tho ffoc. 

The method according to Claim 1 Including monitoring the level of 



5. 

clarified water in the holding tank. 

The method according ,o Claim 5 includinn .arforming .taps gl and h) in 
^68par^sa to the level of clarified water In the holding tank dropping below a 



6. 



25 given level. 



BNSOOCID: <CA 2212503A1 I > 



CA 02212503 lOOT-OS-O? 



4 



iS 



-12- 

7. A systf for clarifylnQ water from a raw water source comprising: 

a flocculent chemical source; 

a batch tank comprising an annular Inner wall; 

pump means for pressurizing raw water from the raw water 

5 source; 

Injector means for Injecting the pressurized raw water from the 
pump means and floccuient chemical from the flocculent chemical source into 
the batch tank, said injector means being oriented with respect to the annular 
Inner wall such that the raw water and the flocculent chemical swirl around the 
10 annular Inner wall of the batch tank, thereby mixing the raw water and the 
flocculent chemical and producing clarified water and floe; 

an outlet for removing the clarified water from tlie batch tank; 

a holding tank connected to the outlet for storing the clarified 

water; and 

15 control means for controlling operation of the pump means, the 

injector means and the outlet. 

8. The system according to Claim 7 Including filtering means for receiving 
the clarified water from the holding tank and filtering the clarified water. 

9. The system according to Claim 8 wherein the filtering means comprises a 
20 carbon/sand filter. 

10. The system according tc Claim 9 including chlorinating means for 
chlorinating the clarified water. 

11. The system according to Claim 9 wherein the chlorinating means 
comprises a chlorine puck within the holding tank. 
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Th, system acc„,.,„, c,.i. , „,3,e,n ch,o.na«„, „ean, 

tank and chlorinating the water, 
'3. Th. .v„e. acco,.,„, ,„ Claim 7 ,n*.,„, 
5 tank to remove the ffoc. 

14. T.e svste. according to Cai. 13 wherein the .atch tank inCu.es a 
ase an. the .eaos .r ..h., the .atch tan. co.p.e, a pu.p e.an.e. to 

draw the floc from the base of the batch tank. 

15. The system according to Clafm 7 inri.,Hin« 

in . . 'ncluding sensor means for monitorma 

10 the level of clarified water ,n the holding tank. ^ 

16. The system according to Claim 15 wherein th« . . 

" 7 " c.r.a. ...e, .1 1 

•Xe holdino ,a„k dropping below . given level. 
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